It is becoming increasingly difficult for enterprises to survive under competitive conditions. Enterprises with high levels of institutionalization are able to survive and benefit more advantages than their competitors. Excellence models are widespread tools for measuring the degree of institutionalization of enterprises. In this study, EFQM (European Foundation for Quality Management) criteria are evaluated with fuzzy multi-criteria decision-making techniques.
Introduction
In today's competitive environment, enterprises must develop new planning and control mechanisms in order to survive, realize their goals, and use their limited resources in the most efficient ways. They are in search of new ways to evaluate their business performance and improve upon their strategic goals [1] . Enterprises can achieve success in less time when they more accurately and effectively assess performance results in terms of resources and energy. Enterprises should attempt to achieve sustainable growth and reach excellence [2] . They will succeed in excellence when they effectively evaluate their performance results.
Excellence allows companies to survive or thrive based on customer orientation, leadership, sustainable goals, processes, continuous improvement, mutually beneficial partnerships and social responsibility concepts [3] . Many enterprises prefer excellence models to measure their excellence levels. The main aim of the models is to provide business excellence. The EFQM is used by approximately 70% of European enterprises to conduct self-assessments [4] . It measures the excellence levels of enterprises, identifies their strengths and weaknesses, and helps them to develop solutions to problems [5] . In older versions of EFQM, criteria weights were revised according to current conditions. Although these weights are determined using expert opinions, an analytical approach is not used when taking interactions among the criteria into account. In the proposed method, criteria weights are obtained by taking the effects of criteria to each other into consideration as well as using group decision making approach by acquiring the opinion of many experts. The aim of this study is to propose an approach enabling criteria weights to be obtained analytically by introducing a different perspective to the EFQM excellence model. Select studies examining EFQM, Fuzzy Logic and Multi Criteria Decision Making Methods are briefly described in Table 1 .
The rest of the paper is organized as follows. Section 2 briefly describes institutionalization as a concept. Section 3 contains the technical background and implementation of the study. In Section 4, the validation of the proposed approach is expressed, while conclusions are provided in Section 5.
Institutionalization
The creation of an institutional culture via a consistent management philosophy over the long-term plays an important role in institutionalization. An organizational structure should be innovative and sensitive to change by placing importance on vision, mission and long-term strategic planning. Systemic continuity is necessary for the future of institutionalization [17] . Factors affecting institutionalization in general include effective leadership, highly trained employees, a strong information system, and the establishment of an organizational structure and culture [18] . The self-assessment process, crucial to businesses' ability to sustain their assets, enables enterprises to measure the level of institutionalization, evaluate and improve their corporate performance. Most studies in the literature focus on concepts that affect the level of institutionalization. Few studies have been conducted regarding the measurement of the level of institutionalization of enterprises [19] . One of them is a study by [20] , in which institutionalization criteria for small and medium sized enterprises (SMEs) were proposed and readiness assessment of several SMEs were evaluated using multi-criteria decision making methods (MCDM). Today, there are several well-known excellence models used to measure institutionalization levels of enterprises. These models include the Deming Prize, Malcolm Baldrige Model, Canada Awards, Singapore Quality Award, and so on. In addition to these models, the EFQM model was developed by the European Foundation for Quality Management in 1991.
Excellence models
In today's competitive environment, enterprises require assessments from an objective perspective to improve their processes and level of institutionalization. There are three popular business excellence models used for determining the institutionalization level of organizations. The Deming Model (since 1951), Baldrige Criteria for Performance Excellence Model (since 1987) and European Foundation for Quality Management Excellence Model (since 1991) evaluate organizations based on business excellence criteria to determine their institutionalization tendencies. Each criterion in an excellence model provides a standardized structure in which the performance of an organization can be measured. Such standardization allows for benchmarking and identification of the best performance. Enterprises entitled to receive one of these awards are highly valued in terms of prestige. The criteria and weights of Deming Model include policy (10%), organization (10%), information (10%), standardization (10%), human resources (10%), quality assurance (10%), maintenance (10%), improvement (10%), effects (10%), and future plans (10%). The criteria the weights of the Baldrige Model are leadership (10%), information and analysis (5%), strategic planning (10%), human resource focus (17%), process management (17%), business results and company performance (24%), and customer focus and satisfaction (17%). The EFQM Excellence Model has five input criteria and four output criteria which are given in the next section.
Similarities and differences of three models are briefly described in Table 2 .
EFQM excellence model
The EFQM Excellence Model was created in 1991by the European Foundation for Quality The DEMATEL method provides meaningful structural relationships between parameters in the solution of complex problems. The method is frequently used in solutions such as strategic analysis [22] , performance evaluation [23] , selection of alternatives [24] , and etc. Fuzzy DEMATEL method is developed for gathering group ideas and analyzing the cause and effect relationship of complex problems in fuzzy environments by Lin and Wu ([25] - [26] ). Their developed model is preferred for implementation in this study while obtaining interrelationships among main EFQM criteria. The Fuzzy ANP method will be based on these interrelationships. ANP is based on analytic hierarchy process (AHP) and was developed by Saaty [27] to deal with the problems where interrelationships among the criteria are taken into consideration. There are many Fuzzy AHP methods, developed in the literature, available for obtaining the supermatrix in the ANP method.
Due to having relatively easier steps than the other developed methods, Chang's extent analysis method [28] is utilized in this study. The weight of each EFQM sub-criterion is found analytically by Fuzzy ANP method. For more details on how to apply Fuzzy ANP based on Chang's Fuzzy AHP could be found in [20] .
In the next step, the scores given to the enterprises by the experts in terms of 32 EFQM sub-criteria and the weights of the criteria obtained from the Fuzzy ANP have been transferred to the VIKOR method. With this method, the institutionalization level of each organization is evaluated and then the organizations are ranked. VIKOR method was developed by Opricovic [29] that focuses on the selection of the most appropriate alternative by ranking the alternatives among conflicting criteria. The details and the steps of VIKOR method is explained in [30] . Linguistic expressions of each expert are transformed into triangular fuzzy numbers as in Table 3 . Then, the arithmetic mean values of the triangular fuzzy numbers are calculated to obtain the direct relation fuzzy matrix.
After that, the normalized direct relation fuzzy matrix is calculated and presented in Table 4 . The normalized direct relation fuzzy matrix is transformed into the total relation fuzzy matrix as shown in Table 5 . Then the fuzzy numbers are defuzzified using center of gravity method as shown in Table 6 which gives the defuzzified total relation matrix. The threshold value was set to 0.3585 to determine the relationship between the criteria.
The values above the threshold value are represented in bold in Table 6 , which describes the cause-and-effect relationship between the criteria. Table 7 , while the geometric averages from all experts, as well as calculated local weights according to ANP procedure, are presented in Table 8 .
Similarly, the rest of the interrelationship obtained from Fuzzy DEMATEL method are evaluated by Fuzzy ANP process in order to derive all the local weights, which are then put into the unweighted supermatrix. Table 9 gives the unweighted supermatrix in which the local weights given in Table 8 are presented in bold. Then, the weighted supermatrix is calculated by normalizing the unweighted supermatrix. After obtaining the weighted supermatrix, the limit supermatrix is calculated by taking the power of the weighted supermatrix until the values of each column are identical. As seen in Table 10, any column of the limit supermatrix shows the weights of corresponding sub-criteria.
The criteria weights are obtained by calculating the sum of the related sub-criteria weights given in Table 10 . As a result, the weights of nine main criteria of EFQM model are 5, 15, 10, 7, 15, 9, 10, 7, and 22 % respectively.
The weight of the Business Results (C9) criterion is much higher than the other criteria according to the results of the fuzzy ANP method. The Leadership (C1) criterion has the least weight in percentage in the model, because experts consider that Business Results includes Leadership criteria while evaluating Business Results. On the other hand, the literature shows that leadership criteria can be comprised of other criteria [31] .
The VIKOR method has been applied using both newly calculated sub-criteria weights and original weights of the EFQM model to evaluate the levels of institutionalization of six public institutions. Ranking results are compared for both different sub-criteria weights. Institutions are scored in the range of 0-100 for each criterion by experts. In Table 11 , these scores and their maximum and minimum values are presented. For each institution, mean of group benefit, maximum regret and index value are calculated. The alternatives are ranked in Table 12 the analysis, it is tested that there are no statistically significant differences between these two groups. The H0 hypothesis is, "There is no statistically significant difference between the results of the institutions evaluated by the criteria weights of the EFQM model and the criterion weights obtained as the result of the implementation". The H1 hypothesis is, "There is a statistically significant difference between the results of the institutions evaluated by the criteria weights of the EFQM model and the criterion weights obtained as the result of the implementation". According to both results at the 95% confidence level and the 99% confidence level, test statistic value is 1.24667 and the test significance is 0.601. The H0 hypothesis is accepted because the significance value is greater than 0.001 for both confidence levels. It is concluded that there are no statistically significant differences between the results of the evaluation of the six institutions using the criteria weights of the EFQM model and the criteria weights obtained from the proposed implementation approach.
Results and Discussions
In this study, the main criteria weights of the existing EFQM are analytically calculated via integrated MCDM methods. When the calculated weights are taken into consideration, weights of some criteria have decreased; namely Leadership (from 10% to 5%), Partnership and Resources (from 10% to 7%), Customer (from 15% to 9%), and Society (from 10% to 7%). On the other hand, weights of some criteria have increased;
namely Strategy (from 10% to 15%), Processes, Products and Services (from 10% to 15%) and Business Results (from 15% to 22%). Furthermore, the weights of People (10%) and People Results (10%) criteria have not changed. Business Results, which includes key performance outcomes and indicators, is become the most essential criteria according to the proposed method. Consequently, statistical validation process confirmed that determining criteria weights using fuzzy integrated MCDM methods showed no significant difference between the total scores of 6 public institutions calculated with EFQM and proposed model. Thus, the proposed approach could be used in evaluating the institutions during real assessment process as an alternative to the original EFQM. 
Conclusion
The literature clearly demonstrates that institutionalization is vital both in terms of achieving success and providing sustainability. The most important feature that distinguishes enterprises is their institutionalization level. A case study has been conducted on six public organizations using the criteria of the EFQM Excellence Model. [5] European Foundation for Quality Management (EFQM), "EFQM Model for Business Excellence". Brussels: EFQM, (2012).
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